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SILVERLINE 3.0-003 

BLOW-OUT PREVENTION MECHANISM FOR WINDOWS 

FIELD OF THE INVENTION 

The present invention relates to windows, and 

more particularly to windows having a feature preventing 
5 them from blowing outward during extreme storms . 

BACKGROUND OF THE INVENTION 

Exterior windows mounted in the walls of a 

commercial or residential building are typically provided 

to maintain a weather tight barrier against wind and 
10 rain. Windows also allow for a view of the exterior and 

the transmission of light, and preferably have the 

capability of being opened for ventilation during 

favorable conditions. If the window does not form an 
p effective weather barrier, there may be damage to the 

*p 15 building and/or harm to the occupants during foul 

p weather. In extreme storm conditions, there is the 

*P potential for significant damage to the building from 

poorly sealed windows . Such damage may occur during 
OR hurricanes, tornadoes, or particularly severe 

JL 2 0 thunderstorms. For example, in south Florida and along 

yi the Gulf Coast, hurricanes occur regularly. 

O In a strong storm, an exterior window may be 

subject to winds in excess of 100 mph (160 kph) . Wind 
y5 loading can be sustained, e.g., continuing for 

2 5 significant periods of time, or can occur in gusts and 

ripples. To withstand such loading, structures require 
both static and dynamic strength and resilience. 

Conventional windows for commercial and 
residential buildings generally have not been designed to 

3 0 withstand and/or resist the extremes of weather 

conditions. When subjected to high winds and debris, 
windows have failed or blown out, allowing weather and 
debris to invade the building, potentially resulting in 
structural damage due to the breach of structural 
3 5 integrity. 




There therefore exists a need for an improved 
window construction that better resists the potential for 
window failure in the event of extreme weather, but that 
does not interfere with the normal operation of the 
5 window. Preferably such improved window construction 
will be readily manufactured without an undue increase in 
the cost of manufacture . 
SUMMARY OF THE INVENTION 

The present invention addresses these needs. 
10 One embodiment of the present invention 

provides a window assembly including a window frame 
having a pair of frame side portions connected to a pair 
of frame end portions, and at least one sash having a 
j»l sash frame including a pair of end rails and a pair of 

CP 15 side rails interconnecting the end rails. The sash is 

™ movable in a plane within the window frame between a 

JS closed position in which one of its end rails is adjacent 

one of the frame end portions, and an open position in 
m which the one end rail is spaced from the one frame end 

B __ 2 0 portion. A first member having an inner surface facing 

'7Z in a first direction transverse to the plane projects 

y i 

O from the one frame end portion toward the one end rail. 

+: A second member having an outer surface facing in a 

direction opposite the first direction projects from the 

2 5 one end rail toward the one frame end portion. In the 

closed position of the sash, the first and second members 
are positioned adjacent one another with the inner 
surface of the first member confronting the outer surface 
of the second member so as to prevent movement of the 

3 0 sash in the second direction. 

The first member may consist of a rib 
projecting from the frame end portion continuously from 
one frame side portion to the other frame side portion. 
Alternatively, the first member may consist of a 
35 plurality of structures projecting at spaced intervals 
from the frame end portion. Similarly, the second member 
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may consist of a rib projecting from the end rail 
continuously from one side rail to the other side rail, 
or of a plurality of structures projecting at spaced 
intervals from the end rail. Where both the first member 
5 and the second member include structures arranged at 
spaced intervals, the respective spaced intervals 
preferably correspond to one another. 

In another embodiment of the present invention, 
a projecting member may project from the one frame end 

10 portion toward the one end rail, and a recess may be 
formed in the one end rail and be sized and shaped for 
receiving the projecting member in the closed position of 
the sash. Alternatively, the projecting member may 
project from the one end rail toward the one frame end 

15 portion, and the recess may be formed in the one frame 
end portion and be sized and shaped for receiving the 
projecting member in the closed position of the sash. 

The projecting member may consist of a 
continuous rib or of a plurality of structures projecting 

2 0 at spaced intervals from one another. The recess also 
may be in the form of a continuous channel or, where the 
projecting member consists of a plurality of spaced 
projecting structures, the recess may consist of a 
plurality of recessed portions spaced from one another at 

2 5 intervals corresponding to the intervals between the 

projecting structures, with each recessed portion being 
sized and shaped for receiving a corresponding projecting 
structure in the closed position of the window. 
BRIEF DESCRIPTION OF THE DRAWINGS 

3 0 A more complete appreciation of the subject 

matter of the present invention and the various 
advantages thereof can be realized by reference to the 
following detailed description in which reference is made 
to the accompanying drawings in which: 
3 5 Figure 1 is a front elevational view of a 

window assembly in accordance with the present invention; 
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Figure 2 is a schematic side cross -sectional 
view of the window assembly of Figure 1 in the closed 
position; 

Figure 3 is a schematic side cross -sectional 
5 view of the window assembly of Figure 1 in the open 
position; and 

Figure 4 is a schematic partial side cross - 
sectional view of an alternate embodiment of a window 
assembly in accordance with the present invention in the 
10 closed position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is described in the 
following in connection with window assemblies of the 
f-j type commonly used in residential buildings. Such 

-43 15 assemblies generally include either one sash or a pair of 

jgl 

^; sashes which are slidable vertically from a closed 

tfH position to an open position to create an opening between 

J~ the interior and exterior of the building. It will be 

gl appreciated, however, that the present invention is not 

^ 2 0 limited to such window assemblies, but may also be used 

HE in connection with windows having horizontally slidable 

P components, skylights which may be slidably opened, 

~£ sliding doors and the like. 

yj A window assembly 10 in accordance with the 

25 present invention is shown in Figure 1. The various 
components of window assembly 10 (other than the 
transparent window panels and hardware) may be made from 
wood, aluminum, polymers, polymer-clad wood, or other 
materials having structural strength and resistance to 
3 0 environmental exposure. In a preferred arrangement, the 
components of window assembly 10 may be formed from 
extruded polyvinyl chloride. 

Referring to Figure 1, window assembly 10 
includes a frame 12 having a pair of side or jamb members 
3 5 14 and 16 connected at one end to a head member 18 and at 
an opposite end to a sill member 20. Frame 12 is 
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subdivided horizontally by a meeting rail 22 (Figure 2) 
fixedly connected between jamb members 14 and 16. A 
flange 24 may project outwardly along the perimeter of 
frame 12 for securing the window assembly to a building 
5 or other structure. 

Mounted within frame 12 are two glass units, a 
fixed upper unit 28 and a lower unit or sash 32 which is 
slidable within channels (not shown) in jamb members 14 
and 16 of frame 12 (upper and lower being relative to the 
10 positions shown in Figure 1) . Upper unit 28 includes a 
panel of glazing 3 0 held in place between jamb members 14 
and 16, head member 18 and meeting rail 22. Sash 32 
includes a panel of glazing 34 held within a sash frame 
p 36 defined by spaced side rails or stiles 21 and 23, a 

fy 15 top rail 50 and a bottom rail 52. Glazings 30 and 34 may 

3 consist of any transparent or translucent panel, 

-F typically formed from glass or plaster, which allows 

light to pass therethrough. Glazings 3 0 and 34 may be 
OH formed from a single panel or from two or more panels 

L. 2 0 assembled to form an insulating space therebetween, 

yrf Glazing 34 is mounted within sash 32 so as to 

W be movably carried by sash frame 3 6 between open and 

/Ji closed positions of window assembly 10. In that regard, 

*D bottom rail 52 may include a lip 54 projecting toward the 

25 interior of the building to serve as an operating handle 
for raising and lowering sash 32. A pivotable latch 56 
on top rail 50 may cooperate with a mating element 58 on 
meeting rail 22 to lock sash 32 in the closed position, 
as is well known in the art. A flexible strip 40 may be 
3 0 provided along the bottom edge of bottom rail 52 to 
produce a seal to prevent air and water from infiltrating 
between the bottom rail and sill member 2 0 of frame 12 in 
the closed position of sash 32. 

Optionally, upper unit 28 and sash 32 each may 
35 include an artificial muntin 38 to create in the glazing 
the appearance of individual glass panes . Where the 
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glazing consists of a single glass panel, muntins 38 
would ordinarily be assembled on the outdoor side 
thereof. Where the glazing consists of a pair of glass 
panels separated by an insulating space, muntins 3 8 may 
5 be assembled in the space between the panels. 

The general arrangement of a fixed upper unit 
28 and a movable sash 32 is referred to in the window art 
as a single hung window. A double hung window includes 
movable upper and lower sashes. The window assembly 10 

10 of the present invention may also be double hung, a 
single hung arrangement being shown for exemplary 
purposes only and not by way of limitation. 

Sash 3 2 may be mounted to frame 12 so as to be 
pivotable about an axis extending parallel to top rail 5 0 

15 and bottom rail 52 in order to make the normally exterior 
side of the sash accessible for cleaning and maintenance 
from the interior side of the window. In accordance with 
such feature, which is generally known in the art, each 
stile of sash 32 near the bottom end thereof may include 

2 0 a sash guide/pivot pin apparatus (not shown) that 
cooperates with a sash balance assembly (not shown) 
slidably assembled in jamb members 14 and 16. Similarly, 
each stile of sash 32 near the top end thereof may 
include a retractable sash guide and tilt release 

2 5 structure (not shown) which engages within the channels 

in jamb members 14 and 16. Retraction of the sash guide 
and tilt release structures towards the center of top 
rail 50 releases them from the frame channels, allowing 
the top of sash 32 to pivot inwardly (the outward-to- 

3 0 inward direction being right to left in Figure 2) about 

the sash guide/pivot pin apparatus at the bottom of the 
sash. In a double -hung window arrangement, both sashes 
may be pivotable for convenient cleaning and maintenance. 
This feature is well known in the art and may be 
35 incorporated along with the storm-resistant features of 
the present invention. 
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Figure 2 is a side cross- sectional view through 
window assembly 10 and shows that movable sash 32 moves 
in a vertical plane spaced inwardly relative to a plane 
extending through fixed upper unit 28. 

The blowout prevention feature of the present 
invention may be found in the provision of a rib 60 
projecting downwardly along the length of bottom rail 52 
of sash 32. With window assembly 10 in the closed 
position, rib 60 cooperates with a rib 62 projecting 
upwardly along the length of sill member 2 0 to prevent 
the blowout of sash 32. Thus, as shown in Figure 2, in 
the closed position of sash 32, rib 60 lies adjacent the 
side of rib 62 facing the interior of the building. 
Therefore, upon the exertion of a force tending to pull 
sash 32 outwardly, rib 60 will contact rib 62, preventing 
the bottom of sash 32 from moving transversely to its 
sliding plane in a direction away from the interior of 
the building. It will be appreciated, of course, that 
meeting rail 22, being fixedly secured to frame 12, will 
prevent top rail 5 0 of sash 32 from moving outwardly in 
the same transverse direction. 

Ribs 60 and 62 need not extend continuously 
along the entire lengths of bottom rail 52 and sill 
member 20, respectively, in order to accomplish their 
blowout prevention function. Thus, rib 60 may be 
continuous and rib 62 may be in the form of a plurality 
of rib segments or other structures projecting upwardly 
at intervals along the length of sill member 2 0 between 
jamb members 14 and 16. Alternatively, rib 62 may be 
continuous and rib 60 may be in the form of a plurality 
of rib segments or other structures projecting downwardly 
at intervals along the length of bottom rail 52 between 
stiles 21 and 23. In a still further embodiment, both 
rib 6 0 and rib 62 may be in the form of a plurality of 
discrete rib segments or other structures which are 
positioned at corresponding locations along the length of 


bottom rail 52 and sill member 20, respectively, such 
that these structures may cooperate with one another to 
prevent sash 32 from blowing outwardly during extreme 
weather conditions. 
5 Figure 3 is a side cross-sectional view through 

window assembly 10 with sash 32 in an open position. As 
can be seen, when sash 32 is raised vertically away from 
sill member 20 to an open position, rib 60 no longer lies 
adjacent to rib 62 and the blowout prevention feature of 
10 the present invention is inoperative. Accordingly, sash 
32 must be in the closed position shown in Figure 2, or 
substantially in the closed position, in order for the 
blowout prevention feature of the present invention to 
p operate. 

^ i5 Although the blowout prevention feature of the 

q present invention has been described above in connection 

=P with a single -hung window having a fixed upper glass unit 

Cl and a movable lower sash, it will be appreciated that the 

On invention can readily be incorporated in single-hung 

!L 2 0 windows having a fixed lower glass unit and a movable 

HI upper sash. In such embodiments, the top rail of the 

O movable sash would have a continuous rib or a plurality 

1i of rib segments or other structures projecting upwardly 

y3 therefrom, and head member 18 of frame 12 would have a 

2 5 continuous rib or a plurality of rib segments or other 

structures projecting downwardly at intervals along the 
length thereof so as to lie outwardly adjacent the rib 
projecting from the top rail of the movable sash. In the 
closed position of the movable sash, the arrangement of 

3 0 these ribs adjacent to one another would prevent the 

movable sash from blowing outwardly as a result of 
extreme weather conditions. Of course, in double-hung 
windows having movable upper and lower sashes, the 
blowout prevention features of the present invention may 
3 5 be incorporated in both the lower movable sash and the 
upper movable sash. 
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Figure 4 illustrates an alternate embodiment of 
the blowout prevention feature in accordance with the 
presefnt invention. In this embodiment, rather than 
having an upwardly projecting rib 62, sill member 2 0, 
5 includes a channel 72 formed along its length. Channel 
72 is sized to receive a rib 7 0 projecting downwardly 
along the length of bottom rail 52 . Rib 70 is similar to 
rib 60 described above, but projects a greater distance 
from the bottom of bottom rail 52 so as to lie within 
10 channel 72 when sash 32 is in the closed position. As 
with the embodiment of Figure 3 , channel 72 may extend 
continuously along the length of sill member 2 0 and rib 
70 may extend continuously along the length of bottom 
q rail 52. Alternatively, channel 72 may extend 

^0 15 continuously along the length of sill member 2 0 and rib 

Lid 

70 may be in the form of a plurality of rib segments or 
=p other structures projecting downwardly at intervals along 

the length of bottom rail 52 between stiles 21 and 23. 
m In yet another arrangement, rib 70 may be in the form of 

!L 20 a plurality of rib segments or other structures 

JJj projecting downwardly at intervals along the length of 

Q bottom rail 52, and channel 72 may be in the form of a 

plurality of channel segments or recesses formed at 
yg corresponding intervals along the length of sill member 

25 20. The plurality of downwardly projecting structures 70 
would engage within the corresponding channel segments or 
recesses 72 when sash 32 is in the closed position, 
thereby preventing the sash from blowing outwardly in 
extreme weather conditions. In still further 

30 embodiments, the positions of rib or rib segments 70 and 
channel or channel segments 72 may be reversed, with the 
rib or rib segments 70 extending along the length of sill 
member 2 0 and the channel or channel segments 72 
extending along the bottom of bottom rail 52 . It will be 
35 appreciated, of course, that the foregoing embodiments 
incorporating a continuous channel or a plurality of 
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channel segments 72 may be used in other window 
assemblies, including window assemblies having a movable 
upper sash and double-hung window assemblies having 
movable upper and lower sashes. 
5 Although the invention herein has been 

described with reference to particular embodiments, it is 
to be understood that these embodiments are merely- 
illustrative of the principles and applications of the 
present invention. It is therefore to be understood that 
10 numerous modifications may be made to the illustrative 
embodiments and that other arrangements may be devised 
without departing from the spirit and scope of the 
present invention as defined by the appended claims. 
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